Introduction
High-throughput analysis of DNA samples by PCR is now a common technique. For plants, these techniques are often used for gene mapping in large segregating populations [1] or for the identification of transgenic material in analyses on biological safety of genetically modified organisms [2] . Automatization of DNA preparation is often hampered by the need to mechanically break the rigid cell walls of plants before DNA isolation. Furthermore, large amounts of nucleolytic products are liberated from the vacuole when plant cells are disrupted and the probability of DNA degradation during preparation is increased. When DNA is isolated from older leaves, polysaccharides often copurify with the nucleic acids and interfere with many downstream applications. We evaluated the MagNA Pure LC in conjunction with the LightCycler Instrument to develop a system for the semi-automated analysis of large numbers of DNA samples by PCR.
Materials and Methods
Leaf sections were harvested from approximately 10-week-old plants of maize (Zea mays), tobacco (Nicotiana tabacum), and periwinkle (Cataranthus roseus). The leaf material was dried by lyophilization and stored at room temperature until further use.
For DNA preparation, 200 µl of DNA I Lysis Buffer (MagNA Pure LC DNA Isolation Kit I) was added to 50 mg of leaves (fresh weight) and homogenized with a rotor stator. Samples were centrifuged at 13,000 x g for 5 minutes and supernatants were applied to MagNA Pure LC purification following the DNA I High Performance protocol. The elution volume was 100 µl.
In parallel, DNA was manually prepared from fresh leaf material following the CTAB-protocol with chloroform extraction as described before [3] .
LightCycler Instrument amplification and detection with hybridization probes was done as described by the supplier using the LightCycler FastStart DNA Master Hybridization Probes. Amplification conditions were 95°C for 10 minutes and 45 cycles, each cycle at 95°C for 10 seconds, 56°C for 10 seconds and 72°C for 20 seconds. For periwinkle, the annealing temperature was 58°C. Oligonucleotides were purchased from TiB Molbiol. For sequences of primers and hybridization probes, see Table 1 .
Results and Discussion
In order to establish DNA preparations from plants using the MagNA Pure LC System, we used leaf material from three different plant species. Maize and tobacco easily homogenized in DNA I Lysis Buffer of the MagNA Pure LC DNA Isolation Kit I. Leaf debris and beads were separated by a short centrifugation to avoid clogging of tips during purification. The further purification followed the standard procedure also applied for animal tissues. Figure 1 shows representative samples from the three different species after purification. In all lanes, high molecular weight DNA is clearly visible as a slowly migrating band near the slots. Similar results were obtained with leaf material from rapeseed (Brassica napus) and sugarbeet (Beta vulgaris) (data not shown). Thus, the described protocol allows the automated preparation of intact DNA from dried leaf material. To test whether the material is suitable for PCR amplification with the LightCycler Instrument, the samples were compared to DNA that was manually prepared from fresh leaves using standard techniques. Single-copy genes were chosen to test amplification efficiency. Initially, amplification conditions were optimized by titration of annealing temperatures and Mg concentrations in the reaction mixture (data not shown). Figure 2 shows the amplification curves derived from the different templates. In all three cases, both types of DNA preparation were suitable for successful amplification. No products are visible for the negative control without template. As estimated from the standard, the DNA concentration in the MagNA Pure LC preparations was 0.25 ng/µl for all three preparations. Hence, approximately 25 ng of DNA were isolated from 50 mg of sample allowing multiple amplifications from one preparation. Preliminary results with the recently introduced MagNA Pure DNA Isolation Kit for tissues show that the yield can be further increased by a factor of ten. Thus, MagNA Pure LC system is a wellsuited system for high-throughput analyses of DNA samples from tissues of different plant species.
